We assess technical efficiency (TE) level for Mexican Ministry of Health (MoH) primary care units. Assessment was focused on the production of adequate maternal health services defined as the coverage level of women who received timely and frequent antenatal care, and institutional and medical care during childbirth. We conducted a longitudinal analysis of administrative and socio-demographic information concerning 233 health jurisdictions for the period 2008-15. Crude TE was calculated using window data envelopment analysis (Windows-DEA). Empirical analysis included the description of several factors affecting the production of maternal health services, including the heterogeneity and trends assessment of TE among health jurisdictions. We estimated a pooled regression model with robust standard errors to identify correlates of TE and estimated adjusted performance scores. Results indicate that while the production of adequate maternalhealth services and TE in health jurisdictions proved insufficient, they rose by 22% (from 40.9% to 49.8%) and 14% (from 54.3% to 62%), respectively, over time. Furthermore, variance in efficiency among production units diminished and persistent regularities were observed. Performance was highest in the Northern as opposed to the Southern and Southeastern health jurisdictions, but lowest in the most marginalized zones of the country marked by economic inequality and the presence of indigenous populations. The Mexican Health System has reached a paradoxical situation: the steady escalation of financial resources in the public health subsystem over the past 15 years has yielded sub-optimal results as regards coverage for essential maternal health interventions among the poorest. Mexican government must put in place a set of measures to guarantee efficiency in the system's performance without affecting equity gains. This necessarily involves reconsidering, and where necessary replacing, the criteria behind the allocation and distribution of resources, as well as the mechanisms for controlling how resources are used and accountability is fulfilled.
Introduction
Ensuring efficiency in the production of health services is essential for health systems to reduce the waste of resources, achieve universal health coverage (UHC) (Cid et al., 2016) and obtain positive and sustained population health outcomes (González-Villalpando, 2007) . This is true globally, but most notably in low-and middle-income countries such as México.
The level of technical efficiency (TE) in the production of health services reflects the health system's capacity of providing services for combining and optimizing the available production factors (e.g. infrastructure, human resources and equipment) (Dussault and Dubois, 2003) . The manner in which inputs are combined and transformed into health outcomes is influenced by organizational conditions and innovations implemented at the production unit level (Martínez et al., 2003; Martínez-Damián et al., 2013) . Yet the spaces available to service producers for decision-making depend on the systemic conditions that determine not only the availability and allocation of inputs, but also the organizational structures of the production units (Martínez-Damián et al., 2013) . Other influential factors include the structural and political conditions prevailing where the production units operate (Zere et al., 2006) .
Primary care units theoretically represent a vital link in the production chain of health services and the provision of health care. Serving as point of contact where populations initially manifest their health needs, they are one of the cornerstones of health system performance. But most importantly, they tend to receive the initial demand and produce the largest amount of services. Nonetheless, despite their crucial role in the health care system, primary care units receive the smallest share of public health budgets in low-and middle-income countries, including México. According to the Mexican Ministry of Health (MoH), over 80% of total health services (representing >100 million consultations in 2014 and as much as 47% of maternal and reproductive health care) are produced at the primary care level. Notwithstanding, resources allocated for the production of this volume of services constitute only 15% of the public budget allocated to the health sector (SSA, 2018) .
Like many other health systems around the world, the Mexican Health System has deployed enormous efforts to achieve UHC and to consolidate a system capable of delivering adequate and regular health services. It is important to bear in mind that the Mexican Health System, operates under is segmented, dividing coverage of the different population groups among social security, public (specifically MoH) and private institutions. Social security covers groups participating in the formal economy, leaving without its coverage by 2000 to around half of the Mexican population. Although the first two are financially supported by the government, their different financial capacities have historically marked a continuous widening gap. System's segmentation is in itself a source of structural inefficiency. The State allocate financial resources to public institutions that could be used to provide care to the same population by several public institutions, although populations in theory have separate coverage. It has been particularly estimated that around 15% of the population that is covered by social security institutions, receives care by MoH services, consequently generating a double expenditure for this care (Fajardo-Dolci et al., 2015) .
It was precisely this growing gap that triggered the most important health reform undertaken by the Mexican government in the past decade: the launch of the System of Social Protection in Health (SPSS by its Spanish initials), together with its operational and financial arm, the Seguro Popular de Salud (SPS by its Spanish initials) insurance programme (Knaul and Frenk, 2005; Gonzá lez-Pier et al., 2006) . Since its inception, the SPS has sought to improve maternal health by increasing and strengthening actions for the poorest sectors of the population.
SPS established efficiency as one of its more important goals (Knaul et al., 2012) . Efficiency is understood by SPS as an ethical issue forcing systemic operators to prevent the wastage of financial resources. From this perspective, two important strategies could be highlighted. The first is the creation of the financing of a health services package that contains 284 interventions, included a broad set of mother and child care interventions, to be provided at first and second levels of care. In the design of this package, at a large extent cost-effective criteria were used for the selection of interventions, giving preference to those provided at first and second levels of care, including vaccinations and other interventions focused on the population. The second strategy was the competition among providers to obtain the subsidy to provide services to the covered population. This strategy was based on the concept of demand-side subsidies aiming at breaking the tradition of historical budgeting (supply-side subsidies) considered highly inefficient.
However, none of these strategies has been implemented according to what the original policy design specifically states (Nigenda et al., 2015) . On one hand, care for pregnancy and childbirth has been moved up to second and third levels of care because of the believe of top decision-makers that the resolving capacity of the first level of care was too low and created risks for maternal mortality. This decision goes against the efficiency rationality, as the cost of caring for a delivery at hospitals is higher than providing care at an ambulatory unit. On the other hand, competition among providers to obtain public funds has not been executed according to design, so funds have been channelled preferably to public units without the existence of a real competitive process (Gonzá lez-Robledo et al., 2017) . Therefore, the rationale of demand-side subsidies has not been implemented consistently.
SPS finances are destined to cover current expenditure and among the items of expenditure, it can be found the contracting of personnel, the purchasing of medicines and other goods, and a proportion to cover public health activities such as dissemination of health information to the population. Financing of infrastructure is not covered by SPS. The development of infrastructure is financed through other branches of public expenditure. Following the evident
Key Messages
• This is the first ever study to analyse technical efficiency (TE) in Mexico based on window data envelopment analysis.
• Between 2008 and 2015 TE in the production of adequate maternal care (timely and frequent medical care during pregnancy, and medical and institutional obstetric care) improved from 54.3% to 62%.
• TE showed non-randomized territorial patterns, declining in those areas marked by marginalization, economic inequality and large indigenous populations, but rose in jurisdictions with the broadest SPS penetration.
• TE gap narrowed over time, with the regions suffering from the lowest living conditions registering the greatest growth.
• The Mexican government must urgently redistribute human and material resources with the view of ensuring equal access opportunities for the entire population, but particularly for those enduring the deepest deprivations and social gaps.
allocation of funds that did not correspond to priorities established by the policy guidelines, in 2007, the National Commission for Social Protection in Health (CNPSS by its Spanish initials), was forced to negotiate expenditure ceilings to contain inefficient expenditure.
It is important to bear in mind that the SPS was launched amidst a diacritical socio-political context: the first federal administration of an opposition party after 70 years of rule by the hegemonic Institutional Revolutionary Party (PRI by its Spanish initials), which had held under control the democratic participation of the population via electoral processes. The SPSS can therefore be considered an offshoot of a major political shift in the country.
Putting pressure on financing makes an efficient use of resources available a key issue to understand and promote. So far, studies on TE in the production of maternal-health services are inexistent in México. We therefore undertook an analysis to establish a comparison of the production units of maternal-health care according to their levels of TE to assess a set of relevant factors, namely heterogeneity, evolution over time and the determinants of variance. The attempt was to translate the resulting evidence into recommendations for improving the health systems in low-and middle-income countries, and consequently, for achieving UHC. The period analysed extended from 2008 to 2015, and our study sample included the 243 administrative/jurisdictional health units pertaining to the Mexican MoH. Combining innovative methods of efficiency analysis such as window data envelopment analysis (window-DEA), and econometric analyses of balanced panel data, we produced original empirical evidence. Our findings contribute to a better understanding of the levels of TE with which primary-care units produce maternal health services.
Materials and methods

Data
We conducted a longitudinal study of the 243 existing MoH health jurisdictions during the period 2008-15. The term 'health jurisdiction' refers to the administrative level of health care delivery that is officially tasked with putting health care programmes and services into practice, which are conformed by a set of municipalities (the second-level administrative divisions of México, where the first-level administrative division is the State). This level of health administration is also responsible for assessing health needs, organizing and overseeing all public health-specifically medical-care-actions within its sphere of influence pursuant to applicable rules and regulations. In practice, the capacity of health jurisdictions to execute these functions depends on a range of administrative and political factors. We analysed three types of indicators: maternal health care services (conceived as products), capital and labor resources (conceived as production inputs) and context characteristics. Data were drawn from administrative sources and official statistical records. Table 1 presents the definitions of our analytical variables and their respective sources of information.
In line with previous studies (Heredia-Pi et al., 2016) , our production indicator was defined as adequate coverage for outpatient maternal health services among women between the ages of 10 and 54 years (affiliated with SPS and not having any kind of affiliation to social security coverage, whatsoever) who received timely and frequent (!4 visits) antenatal care, and institutional and medical care during childbirth. To construct this indicator, we drew data from the Birth Information Subsystem (SINAC by its Spanish initials) (SSA, 2018) . Run by the MoH Directorate General of Health Information (DGIS by its Spanish initials), the SINAC builds its database from official birth certificate records. Among other functions, it provides information regarding coverage for maternal health care interventions. We grouped production inputs into two categories: labor and capital. The first included the number of medical and nursing students in contact with patients, the number of physicians (general and specialized such as pediatricians and obstetricians/gynecologists) in contact with patients, administrative staff and other employees (e.g. assigned technical and maintenance functions). The capital category included the number of doctor's offices staffed by general physicians, gynecologists/obstetricians, pediatricians and specialists in reproductive health/family planning; the number of delivery rooms, and the number of hospital beds earmarked for specific purposes (e.g. emergencies, recovery and labor). Data were obtained from the Information Subsystem on Health Equipment, Human Resources and Infrastructure (SINERHIAS by its Spanish initials) (SSA, 2018) , which registers all the resources (material and human) within MoH health jurisdictions.
We also considered a set of contextual health-related indicators at health jurisdiction level (Stokoe, 1991; Navarro and Shi, 2001; Muntaner et al., 2002; Navarro, 2004; Chung and Muntaner, 2006; UNDP, 2011; Pinzó n-Fló rez et al., 2015) : (1) the average of municipal Social Marginalization Index (expressed in the form of percentages) is a synthetic measure constructed by the National Population Council (CONAPO by its Spanish initials) (CONAPO, 2017) . It identifies differences across all Mexican municipalities according to the global impact of deprivations endured by residents of small localities without access to education, adequate housing or sufficient monetary income; (2) the average of municipal Gini index, elaborated by the National Council for the Evaluation of Social Development Policy (CONEVAL by its Spanish initials) (CONEVAL, 2018) , measures the degrees of income inequality; (3) the percentage of the population aged !5 years and speaking an indigenous language; (4) a measure of SPS expansion defined as the ratio of the cumulative percentage of female SPS affiliates (between the ages of 10 and 54) to the total female population without social security; (5) the size of the demand for maternal health services, expressed as the ratio of the percentage of women (between the ages of 10 and 54) without social security to the total population of women without social security and (6) an index of political power and values based on the type of political party governing the state being analysed (i.e. National Action Party-PAN or right-wing; Party of the Democratic Revolution-PRD or left-wing; Institutional Revolutionary Party-PRI or centre and others such as independent political parties).
We excluded those health jurisdictions that did not furnish complete information for the analytic indicators aforementioned (n ¼ 10). The final sample was comprised of 233 health jurisdictions, or 96% of the total number of health jurisdictions in México.
Analysis
We first describe each variable analysed. Next, we applied DEA methodology to assess maternal health services production at primary care units in each health jurisdiction. At this point, we focused on estimating a non-parametric efficiency score to rank health jurisdictions according to performance.
DEA, an economic analysis tool based on linear programming (Farrell, 1957; Kirigia and Asbu, 2013) , served to organize the performance of the production units (or decision-making unitsDMUs) hierarchically. It allowed us to identify which ones (the efficient units) could be used to construct others (virtual units) susceptible to being compared, and to calculate efficiency indicators (the distance between the efficient and the virtual units) (Kirigia and Asbu, 2013) .
Let n DMUs (or n health jurisdictions) was the one utilizing m inputs and producing s products; the TE score h p of the pth DMU was obtained by solving the following maximization problem:
where u jp and v ip are the relative weights of the jth product and the ith input of the pth DMU. Thus, E; u and v are nonnegative vectors. Lastly, the term w p indicated the different returns to scale. In other words, the w p sign yielded by the linear programming solution identified the nature of the returns to scale. The principal advantage of the DEA method rested in its capacity to adapt to models featuring more than one product (multi-output) and multiple formulations (Simar and Wilson, 2007) . We were interested in maximizing the product while maintaining other inputs-the observed inputs, heterogeneity in the observed production units, and the longitudinal perspective of the study-unchanged; therefore, we calculated an efficiency score using window analysis assuming a product-oriented production model with varying returns to scale (or BCC model) (Banker et al., 1984) . Window analysis was helpful in characterizing each analytic unit as if it were different in each time period and comparing variances among units across different time periods (Chung et al., 2008; Montoya Suarez and Soto Mejía, 2010; Ferná ndez-Santos et al., 2015; Flokou et al., 2017; Jia and Yuan, 2017) . It assumed n DMUs, k time periods, w longitudinal windows p p k ð Þand a total number of windows w ¼ k-p þ 1. The number of DMUs in each window equaled np=2, and the increase in DMUs over time equaled nðp À 1Þðk À pÞ. Hence, the total number of 'different' DMUs came to nðk À p þ 1Þp.
Finally and in order to identify the factors affecting the TE score (h p ) obtained under window-DEA, we estimated a pooled regression model with a balanced-panel data structure. Unobserved heterogeneity and correlation across time were considered including robust standard errors in our estimations. In accordance with Greene (2018) , we fit the model with this general specification:
where X 0 it is a vector containing k predetermined variables (the contextual variables aforementioned-see Table 1 , including a dummy variable of each year and for each federal state), b was a vector of k parameters, i stood for the health jurisdictions analysed i ¼ 1; 2; . . . 233, t represented time (t ¼ 2008; . . . ; 2015) and a is a constant term. We used this specification to identify sociodemographic, structural and political correlates of TE, and estimate an adjusted score. We then compared the kernel distributions of crude and adjusted TE scores and presented estimates (mean and standard error) as follows: at the national level, by socioeconomic regions according to the National Institute of Statistics and Geography (INEGI by its Spanish initials) classification (INEGI, 2014) , and at the health jurisdiction level, through a map of technical efficiency levels divided into quintiles. We used Stata MP 
Results
In a span of 7 years (from 2008 to 2015), the percentage of womeneither uninsured by social security or affiliated with the SPS-who received adequate maternal-health care, increased by 22%, from 40.9% to 49.9% (P < 0.01). Likewise, timely antenatal care, the fastest growing component of adequate maternal health care, rose by 6.3% (see Table 2 ). Regarding average availability of resources, the number of doctor's offices also increased in the period 2008-15, whereas the number of delivery rooms and hospital beds earmarked for specific purposes dropped. As for human resources, the number of medical and nursing students rose, but that of contracted physicians and nurses remained stable at the jurisdictional level. Lastly, with respect to contextual characteristics, the cumulative percentage of SPS affiliates grew significantly, from 59% in 2008 to 87.2% in 2015 (P < 0.01). Table 3 presents the results of the pooled regression model estimated to identify the contextual correlates for TE. As can be observed, each percentage point increase in social marginalization lowered the TE score by 0.12% (P < 0.01). This finding was similar to the estimated magnitude of the presence of indigenous population (À0.15%, P < 0.01) and lower than the effects produced by income inequality (À0.40%, P < 0.01). Conversely, each percentage point increase in SPS penetration raised TE in the production of adequate maternal health services by 0.13% (P < 0.01). Notably, each percentage point increase in demand for maternal-health care services lowered the efficiency score by 3.1% (P < 0.01). The results of this model also showed the existence of a growing trend in the efficiency score. We observe a difference of 5 percentage points (P < 0.01) between the years 2008 and 2015. R 2 (51%) value indicates that the regression model was adequate. Figure 1 shows the kernel distribution of the crude and adjusted TE scores for 2008, 2011 and 2015. Specially, we can observe that Operational definitions are shown in Table 1 ; ncr: no cases reported. *P < 0.05, **P < 0.01. the adjusted TE scores show a considerable change from 2008 to 2011 and a reduction in scoring range. However, the scores from 2011 to 2015 were similar. Table 4 presents the average and standard error of adjusted TE at the national level by year and socioeconomic region. Several results stand out: (1) from 2008 to 2015, the TE score rose by 22%, from 52.5 to 63.8% (P < 0.01); (2) the technical efficiency gap, measured as the ratio between the maximum and minimum score values, dropped by 36%, from 4.3 in 2008 to 2.8 in 2015; (3) differences emerged among socioeconomic regions as regards increases in score, with the region of the lowest socioeconomic level registering the largest increase (25.1%) and (4) the differences in scores among socioeconomic regions diminished over time: between 2008 and 2015 the gap between the regions with the highest and lowest socioeconomic levels dropped by 5%.
Finally, Figure 2 presents technical efficiency maps (in quintiles) at the level of health jurisdictions. Overall, 2008 and 2015 clearly registered non-randomized territorial patterns of TE, with the jurisdictions in Northern states exhibiting higher levels (>50%) than those in the Southern and Southeastern parts of the country.
Discussion and conclusions
Our study addressed a central issue in the efforts of middle-and low-income countries to achieve effective UHC. Taking the case of México as a reference, and combining innovative research methods such as window-DEA and econometric analyses for balanced panel data structures, our findings contribute original evidence on the state, evolution (from 2008 to 2015) and social determinants of TE in the production of maternal health services in >16 000 primary care facilities across 233 health jurisdictions.
In this respect, five results stand out: (1) during the period analysed, coverage for adequate maternal care (timely and frequent medical care during pregnancy, childbirth and the post-partum period) rose by 22%, from 40.9% to 49.88%, SPS affiliates grew from 59% to 87.2%; (2) the levels of TE, which averaged 60% (minimum ¼ 59.4% and maximum ¼ 60.7%), improved by approximately 14%, from 52.5% to 63.8%, during the period analysed; (3) TE showed non-randomized territorial patterns: jurisdictions in the Northern states proved the most efficient (above 50%), as opposed to those in the Southern and Southeastern; (4) TE declined in those areas marked by marginalization, economic inequality, large indigenous populations and demand for maternalhealth care services; but rose in jurisdictions with the broadest SPS penetration and (5) the technical efficiency gap narrowed over time, with the regions suffering from the lowest living conditions registering the greatest growth (22.6%).
Ours is the first ever study to analyse TE in México based on window-DEA. Most published studies have had a regional scope and included fewer service-production units. In this sense, it is important to highlight that comparable analyses have yielded technical efficiency levels higher to the ones observed in our study. For instance, Pérez-Romero et al. (2017) analysed hospital technical efficiency in the Spanish health care system from 2010 to 2012, and estimated the average index of TE at 0.74. In Sierra Leone, Kirigia et al. (2011) evaluated the level of TE at maternal-infant health centres, and found that 77% of them operated inefficiently, resulting in an average technical efficiency score of 68.2%. Likewise, after analysing 21 hospitals in Botswana during the period 2006-08, Tlotlego et al. (2010) estimated TE scores of 70.4%, 74.2% and 76.3%, respectively, and classified hospital operations as inefficient. Lastly, in Zambia, Masiye (2007) estimated TE in a sample of 30 hospitals, demonstrating that, in general, Zambian hospitals operated at a 67% level of technical efficiency.
Our findings confirm that health jurisdictions in México vary significantly in two central areas: technical efficiency in the production of maternal-health services at the primary-care level (Serván-Mori et al., 2016) , and the geographic coverage of maternal-health interventions (Servá n-Mori et al., 2015; United Nations General Assembly, 2015; OECD, 2016). The observed differences in TE suggest that the Mexican government should consider to strengthen the first level of care which represents the institutional space where the interventions with the highest cost-effectiveness are provided, to improve the technical capacity of health personnel by substituting the participation of medical and nursing students by contracted personnel, to allocate personnel according to their competencies across the different levels of care, to guarantee that financing allocated for health promotion and prevention activities is applied, to increase managerial capacity of health units, to organize regulated competition by interested providers, among others. It is important to point out that all these technical efficiency measures should take into considerations the system's equity gains. It is also important to consider the possibility of financial risks due to budget cuts applied in the past 2 years to SPS (Gó mez-Dantés, 2007) , as well as the international commitments made as part of the Sustainable Development Goals (SDGs) agreement (Nigenda et al., 2015) . We grouped the states into socio-demographic regions according to the INEGI classification: region 1: Chiapas, Oaxaca and Guerrero; region 2: Campeche, Tabasco, Veracruz, Puebla, San Luis Potosí and Hidalgo; region 3: Durango, Zacatecas, Guanajuato, Michoacán and Tlaxcala; region 4: Nayarit, Sinaloa, Colima, Querétaro, State of México, Morelos, Quintana-Roo and Yucatá n; region 5: Baja California, Sonora, Tamaulipas and Chihuahua; region 6: Coahuila, Nuevo Leó n, Jalisco, Aguascalientes and México City. It is important to understand why technical efficiency did not improve as expected after the 2003 health reform and despite the unprecedented increase in the funding of the public structure of health services. The reasons, as discussed by other authors, point to varied and complex determinants . Nonetheless, it can be suggested that one important factor relates to the lack of managerial competence or adequate training for those charged with resource allocation in the states. Another factor concerns the lack of regulation aimed specifically at curbing the risk of diversion and misuse of SPS resources for purposes unrelated to achieving programme objectives (Carr-Hill et al., 1997) .
The above brings to light at least two challenges in improving efficiency and achieving UHC: (1) the need to reduce health inequalities by allocating health resources in accordance with the operational logic of the SPS; and (2) the need to improve technical efficiency in the service-production units. As demonstrated in this study, the allocation of health resources cannot be understood without taking into account the prevailing social, political and economic contexts. The demand for health services is highly dependent on the availability and contextual determinants of access to adequate health services. However, service supply hinges on a combination of structural inputs and processes. Policies in favor of health equity, such as the SPSS, must be anchored in sound, evidence-based criteria regarding the relevance of services, as well as information concerning the social, demographic and historical (Barrios, 2008) profile of the target population. Policies must also seek a balance between accessibility and quality (Frenk, 2015) , and find the right blend of incentives and regulations capable of ensuring quality care. Simultaneously, they must include effective financial and governance mechanisms aimed at empowering service users and enhancing their ability to exercise their rights (Barrios, 2008; Frenk, 2015) .
Although the SPS has seen a substantial increase in its affiliates, health resources and budget, coverage for adequate maternal health care services accounts to <50%. There is no point in strengthening the availability and supply of health services if they are not going to be used. A vast body of literature has been published in favor of implementing strategies that promote a shift towards demand-side subsidies, assuming that it is feasible to modify the preferences of affiliates. Salient among these strategies are programmes that cover transportation costs (Banerjee et al., 2010) ; mechanisms based on monetary (Wang et al., 2016) and non-monetary (Prost et al., 2013; Naugle and Hornik, 2014) transfers to compensate for the effort and sacrifice involved in seeking health services and interventions encouraging community participation (Gaarder et al., 2010; Ranganathan and Lagarde, 2012; Haroon et al., 2013; Adam et al., 2014) . However, these initiatives, by themselves, would also fail to generate the desired impact if effective provision of services is missing. It is imperative then to install effective synergistic mechanisms between supply and demand interventions (CONEVAL, 2010; Gonzá lez-Robledo et al., 2017) . It is crucial that the SPS take full advantage of existing interventions targeted at demand-side subsidies (e.g. the Prospera program of conditional transfers-CCT, previously known as Oportunidades or Progresa), and/or create others focused on supply.
This study presents various limitations. First, despite notable advances in the official information system, the extraction of data from administrative records compiled by the MoH may have entailed recording issues. For instance, incentives for underrecording may exist in the geographical areas exhibiting the worst living conditions. Recording issues stem from differences in the quality of human resources assigned this task and from the use of nonstandardized recording procedures (CONEVAL, 2010). Second, window-DEA is a non-parametric technique: it does not allow for including random 'noise', and therefore precludes the existence of deviations from the border other than technical efficiency. Third, it is possible that our estimations of TE scores could be overestimated, particularly because the source of information would not allow us to differentiate, and therefore, to weight the time dedicated by each input to the elaboration of analysed products. Fourth, ideally the unit of analysis should be each outpatient care facility, which would have allowed better calculations in the technical efficiency score, since both the productive inputs (capital and labor) and the selected outcomes would have a higher level of disaggregation. However, we consider that this limitation does not invalidate our results, since we are grouping the health units that belong to the same jurisdiction. As the jurisdiction is the administrative level where decisions are made to allocate resources and productive inputs we consider that health units belonging to the same jurisdiction cannot be so different in this sense, consequently, we are grouping into clusters homogeneous units. In addition, to capture the heterogeneity between these clusters we are assuming variable returns to scale, in other words, we assume that the observation units have different levels of performance among themselves. In this sense, our results should be seen as an initial conservative approach to the measurement of technical performance of health jurisdictions. Nonetheless, it offers various advantages: (1) it allows for specifying multiple inputs and outputs without the need to hypothesize a functional relationship among them; (2) the inputs and outputs can stand for different units; for instance, one input can represent a physical and another a monetary unit and (3) window-DEA compares each production unit against itself, as if they were different in different time periods. This allows for identifying trends in the results and demonstrating stability in the reference group (Cordero et al., 2016) .
Headed for 2030, México is still a long way from achieving effective UHC. And this challenge is compounded by the potential risk of a budget reductions in the years to come (OECD, 2016) . Implementing universal health policies and reaching the SDGs require stronger mechanisms capable of coordinating the different actors in the health market towards the formulation and enforcement of rules for allocating resources under a holistic perspective. This necessarily involves assessing the health needs of the population more accurately, scaling up public health investment, migrating to a people-centred health-care model that favors primary care, and consolidating an information system that fully reflects the living conditions of the population. In this light, it is essential to implement resource-management models that optimize available resources explicitly to improve the health of the population. The SPS should consider the full potential of certain management mechanisms-e.g. recruitment and contracting-as opportunities to create structured linkages among institutions. The outcome would be a more efficient use of public resources (Gonzá lez- Robledo et al., 2017) . Before this can be accomplished, however, it is essential to carry out the following actions: reflect critically upon the failures and successes that have marked the implementation and expansion of the SPS; learn from innovative and fruitful initiatives at the national and international levels; abandon the inertial vision of resource allocation and management that has been perpetuated for decades to be substituted by a modern view of strategic management; assess the relevance of introducing competitive mechanisms in the health market, for instance, by opening it to private alliances in the delivery of health services; consolidate an effective system of resource allocation explicitly anchored in accountability and transparency rules and ensure the enforceability of the right to health.
In conclusion, in spite that the levels of adequate maternal as well as those of TE in the delivery of maternal services, have increased importantly in primary health care units between 2008 and 2015, the geographical heterogeneity of these indicators has to be highlighted. Particularly, technical efficiency levels showed higher levels in north and northeast regions unlike south and southern regions. These latter regions are characterized by populations living in conditions of high marginality, economic inequality and high prevalence of indigenous groups. The SPS, which by design privileges coverage of poor populations living in south and southern regions, showed that its penetration is related to the raise in TE. Thus, the strengthening of this programme in the future should achieve reductions in gaps related to the availability of resources, equity of access and TE. However, the effect of SPS in the reduction of structural inequities, which were part of its original objectives, still has to be proven.
Data availability statement: (1) Data do not contain identifying or sensitive subject information. (2) There are no ethical restrictions on requesting access to the data. (3) All data files are public. If you wish to consult either the database developed for this study or the Stata syntax performed for original research purposes, please contact to the corresponding author (krloschivardi@gmail.com).
